characteristics that influence both pay and the probability of joining a startup.
We study the extent to which pay varies as a function of firm age and firm size using comprehensive registry data on the population of Danish workers, from 1991 to 2006. We expand on the existing literature in four important ways: 1) by estimating the age and size effects as categories, we allow firm age and firm size to have flexible relationships with pay; 2) by focusing on new hires to the firm, we eliminate the extent to which variation in average job tenure might account for firm age and size effects; 3) by matching employees of smaller and younger firms with observationally equivalent counterparts at large, established firms, we account for human capital differences that might explain earnings differentials; and 4) by including fixed effects for fine-grained industry categories, we adjust for the fact that firm age and size might vary with industry competitiveness and employment growth.
Across our analyses, younger firms paid more than older ones, and smaller firms paid less than larger ones. We document how methodological choices have substantial implications for the estimated magnitudes of annual earnings differentials across firms. First, our approach to treating firm age and size as categories (bins) yields relationships as much as twice those found by the standard approach that uses logged firm age and size as covariates. Second, although focusing on new hires had little influence on the relationship between firm size and pay, the differences in pay with respect to firm age more than doubled once the confounding effects of employee tenure had been eliminated. Third, factoring in differences in the human capital characteristics of employees accounts for roughly one-third of the firm size wage effect and almost two-thirds of the firm age wage effect. Industry adjustments and other methodological choices, by contrast, make little difference to our wage estimates.
Through a variety of methodological adjustments, and consistent with prior research, we find a firm size wage penalty. The smallest firms paid less than the largest ones paid, by a factor of 10 to 15%. Somewhat unexpectedly, however, younger firms paid more than older firms (though by less than 5%). In fact, large young firms appeared to pay a wage premium over established employers. In most cases though, the size effect dominates the age effect, meaning that the typical start-up-being both small and youngpays less than the average incumbent employer.
Firm Age, Firm Size, and Wages
Young firms account for an outsized share of all net job creation in the United States (Haltiwanger, Jarmin, and Miranda 2013) , in Denmark (Ibsen and Westergård-Nielsen 2011; Malchow-Moller, Schjerning, and Sorensen 2011) , and in most other countries (Ayyagari, Demirguc-Kunt, and Maksimovic 2014; de Wit and de Kok 2014; Lawless 2014; Anyadike-Danes et al. 2015 ). Yet, despite enthusiasm for entrepreneurship on the part of policymakers and the evidence that start-ups account for the majority of net job creation, there are reasons to be pessimistic about entrepreneurship as an engine for creating good jobs and generating broad-based economic benefits. For starters, firms typically begin small. But large firms enjoy economies of scale and scope and can therefore increase employee productivity. Indeed, an extensive empirical literature has examined the relationship between firm size and average compensation, finding that larger firms pay more and offer better benefits than do smaller firms (for a review, see Oi and Idson 1999) .
Start-ups may pay less than older firms even independent of these size effects. Fledgling firms have not had the opportunity to improve their operations through learning-by-doing (Arrow 1962) or by investing in equipment (Thompson 2001) . Nor have they had time to build social capital (Sorenson and Rogan 2014) . To the extent that these factors complement production (Griliches 1969 ), start-ups should operate at lower levels of productivity than more established firms and consequently pay their employees less. Only a handful of studies to date, however, have examined the relationship between firm age and wages, net of firm size effects. Troske (1998) , for example, reported that the youngest manufacturing plants in the United States paid nearly 20% less than the oldest ones in the late 1980s, even after adjusting for differences due to firm size. Similarly, Brixy, Kohaut, and Schnabel (2007) , examining evidence from Germany, found that newly founded firms paid roughly 8% lower wages on average than did their older counterparts in the late 1990s.
Although studies typically found that older firms pay more, on average, than younger ones (Audretsch, van Leeuwen, Menkveld, and Thurik 2001; Brixy et al. 2007) , most of the studies informing our understanding of firm age and wages have had information on only the average wages paid by firms and therefore have been unable to adjust for differences in the characteristics of the employees of start-ups relative to other firms. Start-ups may prove less appealing to employees, however, because of their lower levels of capital investment and uncertain prospects. Indeed, recent research has documented that smaller and younger firms hire younger, less-educated, and less-experienced individuals (Nystrom and Elvung 2014; Ouimet and Zarutskie 2014) . These employees have less human capital and would earn less at any employer, young or old, large or small. The observed firm age effects may therefore reflect differences in who firms hire rather than in how much they pay.
Another complication to understanding firm age effects on wages stems from the fact that employees gain firm-specific experience over time, thereby increasing their value to their employers. Older firms have employees with longer tenure. The typical approach to this problem has been to assume that wages adjust linearly with firm tenure (e.g., Brown and Medoff 2003; Heyman 2007) . But, given that younger firms and older firms do not even overlap over most of the range of the tenure variable, that assumption is often problematic. A two-year-old firm, for example, cannot have any employees with more than two years of experience at the firm, but an established firm might have few employees with less than two years of tenure at the firm. Comparing average pay across firms of different ages conflates the effects of firm age with those of employee tenure.
These methodological challenges imply that the apparent effects of firm age and size on wages could stem more from employee selection and retention than from differences across firms in their productivity or ability to pay (e.g., Abowd, Kramarz, and Margolis 1999) . At least four studies have addressed these issues. The studies have found conflicting results, particularly with respect to the effects of firm age, which may reflect their differing methodological choices. Brown and Medoff (2003) , in the first study of this type, included the characteristics of employees, firm age, and logged firm size in estimates of the wages of 1,410 US workers. In initial specifications that included only firm characteristics, they found average pay rising with firm age. But this relationship flipped after they accounted for employee characteristics.
Heyman (2007) and Nystrom and Elvung (2014) , however, using registry data from Sweden, both found that older firms paid somewhat higher wages. Heyman (2007) took an approach similar to Brown and Medoff (2003) , including a variety of individual-level characteristics in a wage equation for roughly 500,000 employee-years observed in three cross sections (1987, 1991, and 1995) . Although he could adjust for firm-specific experience in only the latter two cross sections (by including a linear term for tenure), in models adjusting for tenure, he found non-negative relationships between firm age and pay. In the 1995 cross section, moreover, older firms consistently paid more than the younger firms paid. Nystrom and Elvung (2014) , by comparison, adopted a propensity score matching approach to adjust for an even larger set of employee characteristics among a sample of more than 150,000 entrants to the labor market. By definition, these individuals had no experience at the firm; the research design, therefore, eliminated firm tenure as a potential confound. In contrast to other studies that have accounted for employee characteristics, however, their adjustments for employee sorting had little effect on the estimated wage penalty of joining a young firm, perhaps because the models they used to create propensity scores explained less than 2% of the variation in who joined a start-up. Schmieder (2013) , meanwhile, found the opposite relationship between firm age and wages using registry data from Germany, with young firms offering as much as a 6% premium over older employers. To address the tenure problem, Schmieder focused only on job changers (movers). To adjust for heterogeneity in employees and employers, he used individual-level and firm-level fixed effects. His estimates therefore focused on the changes in pay associated with moving across firms as those firms mature and grow in size. Although his empirical approach addressed both the tenure issue and the sorting of employees into firms, the German data that he used primarily captured older and larger employers. To the extent that firm age and size effects have decreasing marginal returns, his results may have underestimated the overall importance of these firm characteristics. He also did not allow firm age and size to interact in their determination of wages.
As this brief review reveals, although scholars have begun to address how wages vary with firm age and size, many questions remain. For example: Do firm age and size effects follow the functional forms typically used? Do they interact in their determination of wages? To what extent do the apparent age effects confound firm age with employee tenure? To what extent might unobserved heterogeneity either on the side of the employee or on the side of the firm account for differences after adjusting for the observed characteristics of employees and employers? Many studies, moreover, have treated firms and establishments interchangeably without careful attention to distinguishing newly created firms from either foreign subsidiaries or expansions of an existing enterprise. We tackle these questions below.
Empirical Strategy
To advance our understanding of the relationships between firm age, firm size, and wages, and to explore whether start-ups pay more or less than established firms, we examine Danish registry data, the Integrated Database for Labor Market Research, commonly referred to by its Danish acronym, IDA (for a useful English-language overview of the data, see Timmermans' 2010 paper) . These data cover every employee in the country; we begin by restricting the sample to full-time employees between the ages of 18 and 60 to focus on adults and on those who had not yet begun to shift their employment choices in anticipation of retirement.
Although the IDA database begins in 1980, we consider only the post-1991 period. In the late 1970s and 1980s, a series of regulatory reforms dismantled most of the centralized wage-setting system, allowing firms much more flexibility in their compensation practices (Madsen, Andersen, and Due 2001) . Denmark now has some of the least restrictive labor market policies in Europe (Bingley and Westergard-Nielsen 2003; Sørensen and Sorenson 2007) , usefully allowing comparison to larger economies such as Canada, the United Kingdom, and the United States. Although Denmark has made it easy to hire and fire employees, and has a flexible wage-setting regime, the country nevertheless retains a strong social support net, a combination sometimes referred to as flexicurity (Madsen 2004) .
Unlike the setting in the United States, for example, in Denmark benefits, such as health insurance and retirement plans, come from the central state rather than from employers. For our purposes, this model has the advantage of ensuring that most of the differences between employers in the quality of jobs stems from how much they pay, rather than from a combination of wages and benefits.
Two additional features of the Danish context help to simplify our analysis. First, the Danish tax system does not encourage the use of equity as a form of compensation. Denmark taxes equity awards as income rather than as capital gains. As a consequence, most companies use bonuses rather than stock or stock options as a means of paying for performance (Eriksson 2001) . Eriksson (2001) , moreover, found that small firms in Denmark use equity compensation-as well as all other forms of variable compensation-less than large firms do. Because bonuses appear as income, our analyses should include all forms of compensation for the vast majority of employees.
Second, Denmark has strong norms against long work hours. In 2015, for instance, only 2% of Danish full-time workers reported working more than 50 hours per week compared to an Organisation for Economic Co-operation and Development (OECD) average of 13% (OECD 2015) . Any observed annual pay differences therefore are not likely to reflect differences in the number of hours worked.
Average Wages by Firm Age and Size
We first classify each employer into one of four full-time employee categories: 1 to 10, 11 to 49, 50 to 249, and more than 250 full-time employees. We also classify each employer into one of four age categories: 1 to 2 years, 3 to 4 years, 5 to 8 years, and 9 or more years.
1 Although we chose these categories for their consistency with and comparability to the categories routinely applied to employers in the United States, we note that our age and size characteristics refer to the firm (organization), not to the establishment or plant (sub-unit).
We exclude foreign subsidiaries and other cases of incumbent firms creating new establishments. To err on the conservative side, we also remove from the analysis start-ups in which a large proportion of the employees had worked together in the prior year for an employer in the same industry and region, but with a different firm identification code. Although this procedure likely eliminates some start-ups that had been founded by groups of individuals from the same employer, treating some well-established entities as start-ups seems more problematic than does the exclusion of a few employee spin-offs. Table 1 reports the median, mean, and standard deviation of the annual earnings for all full-time employees, between the ages of 18 and 60, in each of these size and age categories across the entire period, 1991 to 2006, for our population of more than 12 million employee-years. We also report the number of employee observations and the number of firms for each category of firm age and size. Looking down the columns, one can see a clear size gradient. Within each age range, larger firms paid more than smaller ones. The smallest employers-those with 1 to 10 employees-paid their employees 18 to 23% less than those with 250 or more employees. Looking across the rows, patterns become more difficult to detect.
Movers
One of the most consistent complications noted in the prior literature on the relationship between firm age and wages has been that older firms also tend to employ individuals who have longer tenure with the firm (Brown But if the returns to firm tenure decline over time or vary across individuals, any linear adjustment for firm tenure may underestimate the ''true'' firm tenure effect and would then probably attribute a portion of these tenure differences to firm age. We adopt a quite conservative approach to addressing this issue by examining only new hires and the wages they earned. By definition, these individuals have no prior experience in the firm; therefore, our estimates compare similar individuals-at least in terms of firm tenure-across both young and old firms. In particular, we restrict the sample to those who had worked for a firm for at least 30 days but no more than one year. We exclude all individuals listed as founders, employers, or entrepreneurs, as their compensation may involve equity as well as wages. These restrictions reduce our sample size, but still leave us with more than 3.1 million observations across more than 260,000 firms. Table 2 reports the median, mean, and standard deviations of the wages for these recent hires as well as the number of observations and firms for each age and size category. Note that Table 2 reports consistently lower  wages than Table 1 , reflecting the fact that pay rises with firm tenure. Reading down the columns, one continues to see the strong relationship between firm size and wages, with the largest firms paying new hires 18 to 21% more than the smallest firms. But the pattern for firm age changes noticeably. Looking across the rows, one now notices a negative relationship between firm age and the average wages paid to recent hires. Within each of the size categories, the oldest firms paid the lowest wages. The youngest firms paid 9 to 13% more to new hires than did the oldest firms, and both mean and median wages at firms in the youngest two age categories (4 or fewer years old) consistently exceeded the overall mean and median for each size category.
Adjusted Wages by Age and Size Employee Sorting
Although restricting the sample to recent hires accounts for differences on the most obvious dimension on which young and old firms differ-firm tenure-employees might nonetheless sort into firms on a host of other characteristics related to productivity and, therefore, also to expected wages. We first explore the extent to which young and small firms differed from the overall population of firms in terms of the individuals they hired. Although past studies have reported differences between younger and older firms in the characteristics of their employees (Nystrom and Elvung 2014; Ouimet and Zarutskie 2014) , the cross-sectional information on which those studies have relied depends on the joint combination of differential hiring, maturation, and differential retention. Whether young firms, in fact, hire different kinds of individuals therefore remains an open question. Table 3 reports the demographic characteristics for the full population of new hires and for two relevant subsets. The first column presents averages across all firms for any new hire. The second column, meanwhile, restricts this set to those hires coming from a business establishment that closed. We include this group because one might worry that movers self-select into moving and therefore differ in important ways from non-movers. Focusing on those who had to find a new job because their prior establishment closed should eliminate most-if not all-self-selection (Gibbons and Katz 1991; Gruetter and Lalive 2009 ). Although our sample includes the service sector, we refer to this subsample as the ''plant closings'' group. Note that our sample size falls dramatically from more than two million observations to fewer than 215,000. Within this restricted set of involuntary movers, the means and medians rise for all age and size bins, suggesting adverse selection on average among movers. Adverse selection can also be observed by comparing the average prior wages across the first and second columns in Table 3 . The next two columns report means for the subsets of all hires and of plant closing movers shifting to young firms. The final two columns do the same for those moving to small firms. Across all employee characteristics, few differences exist between the populations of new hires in the first and second columns and those going to young firms in the third and fourth columns. Somewhat larger differences appear between smaller and larger firms, comparing the first and second columns to the fifth and sixth columns. Smaller employers, particularly in the plant closing group, hired lesseducated individuals, who had less labor market experience and longer spells of unemployment. The compositional differences in who start-ups hire, therefore, appears to be more of a size effect than an age effect.
Employee Matching
Although few prior studies have adjusted for these differences, those that have done so have generally relied on adjustments through linear regression. In other words, researchers estimated a wage equation, effectively assuming each of the relevant human capital dimensions had additive effects on the expected wage, or its logged value (e.g., Brown and Medoff 2003) . Having data on the entire population allows us to adopt a more flexible and non-parametric approach to adjusting for individual differences. Rather than estimating a wage equation with linear adjustments for the effects of age, gender, education, and other factors, we instead match on these characteristics and include a fixed effect for each matched group. Because the fixed effect adjusts for a specific combination of attributes, it effectively allows these attributes, such as education and experience, to have completely flexible relationships to earnings and to interact in their determination of wages (i.e., allowing the returns to one dimension of human capital to depend on the others).
To minimize the possibility that a confounding factor accounts for the results, one would ideally match cases and controls exactly on all relevant observed dimensions. Of course, with continuous variables, this approach proves impractical if not impossible as no two individuals have been born at precisely the same instant, for example, nor do they earn exactly the same amount. We therefore adopt a modified version of this approach, combining coarsened exact matching (CEM) on several dimensions with nearestneighbor matching on income in the previous year. Extended discussions of the advantages of this approach are offered in Iacus, King, and Porro (2012) and in King and Nielsen (2015) .
Our matching procedure operates as follows. We treat each cell in the firm age-size matrix as a subsample. For each employee within a subsample, such as those beginning jobs at companies with 1 to 10 employees that have been operating for 1 to 2 years, we find all observationally equivalent individuals in our baseline category of large, established firms (those beginning jobs at employers with at least 250 employees and that have been operating for at least nine years). We consider two individuals to be observationally equivalent if they have the same gender (male/female), the same age (coarsened to the year of birth), the same level of education (coarsened to the highest degree: primary school only, high school or gymnasium, a vocational training certification, undergraduate college, or graduate level), and the same prior occupation (using the one-digit version of the occupational codes for Denmark, which delineates 10 major occupational categories to distinguish between skilled and unskilled jobs and between white-and bluecollar occupations). Although this matching accounts for differences across employees on some of the most important factors influencing wages, workers differ on a host of difficult-to-observe dimensions that also affect productivity and pay. 2 The number of available matches limited our ability to employ more fine-grained occupational categories at this stage. Including more-detailed two-digit occupational categories as fixed effects, however, did not absorb much additional variance. This outcome is consistent with the results reported by Schmieder (2013) .
Most of these factors should, however, remain relatively stable for a given individual over relatively short intervals of time. We therefore use information on the prior wages of individuals to account for these differences. From the set of available individuals who matched exactly on gender, age, education, and occupation, we include only the two nearest neighbors on the prior year wage distribution-the closest observation above and the closest below what an employee earned in that previous year-in the comparison set. To achieve high-quality matches and ensure that the matching estimator replicates the population average treatment effect (Abadie and Imbens 2006), we match with replacement, meaning a control could serve as a match for multiple focal individuals. This procedure yielded statistically identical average wages across all sets of cases and controls.
Consider first, for example, the individuals who joined small (1-10 employees), young (1-2 years) firms (the top left cell in our tables). For the 142,098 ''focal'' individuals who joined these firms (see Table 2 ), we find control individuals who joined large (250+ employees), established (9+ years) firms (the baseline category) in the same year, who matched the focal individuals on age, gender, education, and prior occupation. For each focal individual, we select the exact match closest but just above the person in earnings (t + 1) and the exact match closest but just below in earnings (t21) to form an observation triad. We successfully identify matches for 135,530 (98%) of the focal individuals. 
Adjusting for Human Capital
For each of our 15 matched samples, we estimate the effect of being in the treated group (that is, not being employed by a firm in the oldest and largest category). Specifically, we estimate the following equation:
where W i represents the starting wage for individual i, AS i denotes a dummy variable that takes the value 1 when the individual in question works for a firm in the younger age and/or smaller size category, g represents a vector of fixed effects specific to each triad j (i.e., a focal individual plus two matched controls), and E i denotes an individual-specific error term. By adjusting for individual characteristics through a series of fixed effects, this model controls flexibly for any shape the relationship between each of these factors and wages might take, as well as for any interactions between these characteristics in the determination of wages. Because both the cases and the controls in each set changed jobs in the same year, these fixed effects also absorb any period effects, such as the business cycle. We repeat this procedure for each of the 15 matched samples. Table 4 reports the b as values from these 15 regressions. In the interest of saving space, each cell in the table simply reports the b as coefficient and standard errors for the regression using the relevant matched sample. We also report the number of case-control triads used in each regression.
The value in each cell is the estimated pay for observationally equivalent new hires in a firm in that particular age and size bin relative to the pay offered in an established (9+ years), large (250+ employees) firm. Thus, for example, the top left cell indicates that an individual hired by a firm in the smallest, youngest group would receive an annual wage only 84% (exp(-0.179) = 0.836) as large as a similar individual hired by a large, established firm. Given that the average new hire in a large, established firm earned about 258,300 Danish kroner (DKK), the comparable person hired by the small start-up would earn about DKK 216,000, an annual difference of approximately US$6,500.
Reading across the first row, all four firm age categories have negative wage coefficients, revealing a sizable wage penalty for employees hired by the smallest firms. The steepest gradient, moreover, appears as one moves across the first two age groups. Reading these coefficient values down the columns to compare wages in similarly aged firms of different sizes reveals a strong positive size effect. Wage penalties decrease as firm size increases. The size effects nevertheless appear larger for younger firms than for older ones, suggesting that firm age and size interact to some extent in determining wages. Notes: Robust standard errors in parentheses. All regressions include fixed effects for each matched triad of one individual from the treatment cell and two matched individuals from the baseline cell of firms with 250 or more employees that are more than 9 years old. *p \ 0.01.
Notably, some start-ups paid wages equivalent to or higher than the largest, most established firms. And, all three columns of the largest size category (250+ employees) have positive wage coefficients. Start-ups, particularly those that begin large or become large rapidly, would appear to create the highest-paying jobs. But how common are such firms and how prevalent are these jobs? In terms of firms, recall that nearly 90% of firms in the youngest column occupy the top-left cell, being both young and very small. Low-paying start-ups therefore dominate the mix. But in terms of the typical job offering, because the larger firms account for more jobs, the numbers are more encouraging. Roughly one-quarter of jobs in start-ups pay a premium over those of large, established firms.
Methodological Choices and Their Implications
Although our approach accounts for a variety of issues not addressed in previous studies, to what extent do the differences in our estimates (compared to earlier ones) stem from our modeling choices rather than from our setting? On the one hand, better accounting for firm tenure and employee characteristics may address issues in the estimates found in prior studies. On the other hand, Denmark may simply exhibit a distinct pattern of pay with respect to firm age and size. Even the prior inconsistencies in the estimates may stem not from the approaches used but from the fact that the results have variously been from samples in the United States, Sweden, and Germany.
To address these issues, we estimate the magnitudes of the firm age and the firm size effects using a variety of methods to mimic prior research. We summarize these results in Table 5 . In the first column, we report the estimated wage differential associated with moving from a start-up to a firm that has been operating for 10 years. The second column shows the estimated wage differential associated with moving from a firm with five employees to one with 250. Each row corresponds to a set of estimation choices. We first replicate the approach employed by both Brown and Medoff (2003) and Heyman (2007) . This model uses the full population as a sample, adjusting for a variety of employee and firm characteristics as covariates. We estimate the effects of firm age and of firm size as log functions. As noted above, accounting for employee tenure may represent one of the most important adjustments, particularly when trying to understand the effects of firm age. In the second row, therefore, we show results from the same method but use the sample of job changers instead of including firm tenure as a covariate. (Full results and a more detailed explanation of these analyses are available in the online Appendix.)
Beginning with the third row, the table presents the various elements of our modeling approach. It reports the results of the estimated effect sizes using our approach to binning age and size. Although the splining used by Heyman (2007) , in his supplementary analysis, and by Schmieder (2013) also allows for nonlinearity, the binning further allows for firm age and firm size to interact in their determination of wages. Note that when calculating the average effects of firm age and firm size in our binned models, the reported values weight the effect in each row (column) according to the number of jobs represented by that row (column). The third row reports these estimates for the full population, the fourth row for only job changers (movers). The fifth row reports estimates for the models that we report in Table 4 , on the sets of matched observationally equivalent individuals.
Comparing across these five rows, we see three effects. First, the binned approach, with its flexible functional form, generally produces much larger firm age and firm size effects. Two factors combine to produce this result: 1) the interactive effects of firm age and firm size, and 2) the rate of change in the firm size-wage relationship. As shown in Table 4 , the youngest firms differ more in their wages as a function of size than do the oldest firms. The largest firms also differ most in their wages as a function of age. Those effects remain consistent across all variations of the models discussed below, suggesting a strong interaction between firm age and firm size. In addition, the effects of firm size reach an asymptote faster than a linear or log function would predict.
Second, focusing on job changers yields much larger effects, particularly for firm age. The larger age effect likely stems from the linear effect for tenure under-correcting for the relationship between firm tenure and pay. Such an under-correction can lead to a positive bias in the estimates of the relationship between firm age and wages. Note that, if the positive bias is large enough, failure to account adequately for tenure effects could even flip the sign of the firm age effect positive, such that older firms would appear to pay more. In other words, using a linear adjustment for tenure may account for Heyman (2007) finding a positive relationship between firm age and wages.
Third, adjusting for compositional differences in the characteristics of the employees of firms of different ages and sizes accounts for a large share of the average observed differences at the firm level-roughly one-third of the size effect and more than one-half of the age effect. These results are similar in magnitude to those reported by Brown and Medoff (2003) and Heyman (2007) . Failure to account for these differences, therefore, generally leads to an overestimation of the firm age and size effects.
Adjusting for Industry
Although the adjustments made up until this point address most of the factors that might confound the relationship between firm age and wages, they do not account for the fact that the firm age and size distributions might vary systematically across industries. New, rapidly growing industries, for example, might have an unusual number of small, young firms. They may also face a thin labor market in which talent commands a wage premium. What appears to be a firm age or a firm size effect might then actually reflect an industry effect on wages.
To account for the differences across industries, we re-estimate the models including fixed effects for four-digit industries. We find that the firm age penalty increases slightly and the firm size premium declines somewhat. But the addition of more than 500 industry intercepts notably has relatively little effect on either the magnitudes or the patterns of the wage differentials.
Accounting for Selection into Mobility
Although our approach-considering only the wages of recent hires-has the advantage of holding constant firm tenure, one might worry that these job changers differed systematically on other factors from those who remained with their employers. But the direction of this bias remains uncertain. Whereas the least productive employees might be fired and need to find new jobs, the most productive ones might move in search of more attractive job opportunities.
To prevent such selection from influencing our estimates, we further restrict the sample to include only those individuals who had left their prior employers because the plant or business location at which they had been working closed (''plant closings''). Although this restriction reduces our sample size dramatically, it allows us to examine the subset of individuals who plausibly sought employment for reasons exogenous to their individual ability or productivity (Gibbons and Katz 1991; Gruetter and Lalive 2009) . Again, the general patterns of wage penalties and premia with respect to firm age and size appear largely the same for these involuntary movers.
Exploring Alternative Explanations
Although our results suggest that the firm age and firm size effects remain robust to a variety of modeling choices, unobserved heterogeneity is a potential concern. For example, if firms can accurately assess the quality of potential employees not captured in their prior wages, and if individuals accurately evaluate the prospects of their potential employers, then assortative matching might be occurring-that is, the most productive employees join the start-ups with the greatest potential. Perhaps the ''sure bets'' can pay higher wages and therefore attract the best employees? Dahl and Klepper (2015) , for example, found that those firms with the best survival prospects, based on the attributes of the founders and of the firm at the time of its founding, paid somewhat higher wages than did firms with worse survival prospects. Note that differences in the future prospects of firms stem from a variety of possible factors. They might result from quality differences in the founders or their ideas. They could stem from externalities, such as being located in an industrial cluster. Or they might reflect the underlying ambitions of the founders of the firm. Although the industry intercepts likely capture some of these differences, substantial variation probably exists even within industries.
Unobserved Firm Characteristics
To address this possibility, we take advantage of the longitudinal nature of our data. For each year of the sample and for each firm in the sample, we consider its future growth for the next five years (defined in terms of the number of employees in year t + 5 divided by the number in year t). Schmieder (2013) also argued that growth rates should account for the wage differential between young and old firms to the extent that those differences emerge from older firms effectively having more bargaining power vis-à-vis employees. Although distinguishing monopsony from assortative matching would prove difficult, for our purposes, we care simply whether accounting for differential growth rates attenuates the observed negative relationship between firm age and wages. Note that we do not have five-year forward projections for all firms, because many firms fail. We exclude any firms without t + 5 data from this analysis. To allow for a flexible relationship between firm growth and wages, we use future growth to assign each firm to a growth decile (across all firms in the sample for that year) and include a vector of indicator variables to capture any wage differentials associated with firm growth rates.
Although the general patterns with respect to firm age and firm size remain the same, they do contract somewhat in magnitude-on the order of 25% for firm age and 8% for firm size (see row (8) in Table 5 ). We note that these results seem quite consistent with those of Gibson and Stillman (2009) . Using rich and detailed measures of worker skills, they found little evidence that the sorting of better employees into larger firms could account for the firm-size wage effect. Our results also suggest that sorting is unlikely to account for the firm-age wage effect.
Unobserved Employee Characteristics
Because the analyses above match individuals according to their wages in their prior jobs, they effectively restrict the sample to those already in the labor market. Although this approach has some advantages, in terms of more tightly accounting for difficult-to-observe differences in human capital and productivity, it potentially also raises some issues. Movers within this sample, for example, may sort into larger or smaller firms and into younger or older firms based on their prior labor market experience. Focusing on involuntary movers-those employed at plants that closed-partially accounts for these differences, but prior experience may still allow workers to signal their quality.
We therefore estimate the wage premia and penalties again using only new entrants to the labor market, following Nystrom and Elvung (2014) . Firms hiring labor market entrants necessarily have much weaker signals of worker quality. This subpopulation should therefore have much less potential for sorting employees to employers on the basis of quality or productivity. Although these estimates parallel those for Table 4 , plus industry fixed effects, because these individuals have not had jobs, we could not include nearest-neighbor matching on prior wages. Though somewhat smaller in magnitude, the same pattern of results appears in this subpopulation (see the last row of Table 5 ). Some form of assortative matching therefore seems unlikely to account fully for either the firm age or the firm size effect.
Discussion
Do start-ups pay well? Our answer seems mixed: most do not, but a few do. We explore the relationship between the amount that firms paid and firm age and size among the population of Danish employers and employees and find both a firm size effect and a firm age effect on the wages of new hires. Larger firms paid recent hires more than smaller firms did, even for observationally equivalent individuals who had earned roughly the same amount in their previous jobs. In firms of similar size, however, young firms actually paid recent hires more than older firms paid. But firm size had larger effects than firm age. Hence, to the extent that start-ups begin both young and small-nearly 90% of firms in our population do-they do tend to pay less than large, established firms.
But those rare start-ups that begin large, or become large very quickly, actually pay a premium relative to more established employers. Firms four years of age or less with at least 250 employees paid substantial premia over more established firms. Although these firms amounted to a small minority of employers, because each of them hired hundreds of individuals, they accounted for roughly one-fifth of the jobs created by firms in their first four years.
Our most novel finding, however, is that young firms paid more than older ones did. Why might they have done so? One possibility is that startups need to compensate for the greater instability of the jobs they offer. Because the average start-up has a half-life of only four years, employees face a substantial risk of losing their jobs as a consequence of the firm failing. Higher wages, therefore, may provide a compensating differential for this instability. If they do, one might reasonably ask whether start-ups should pay even larger premia. Not only do these firms fail at high rates, meaning that employees may find themselves involuntarily unemployed or looking for a job, but also the probability of failure likely rises during periods of economic contraction, precisely the times during which laid-off employees would find it most difficult to secure another job.
A second possibility is that start-ups, particularly those that start at a larger scale or that grow rapidly, face labor market challenges that differ from those facing established firms. In particular, start-ups may want to hire numerous employees in a short period of time. They may therefore need to offer something akin to signing bonuses to entice would-be employees (Schmieder 2013) . Although this explanation might account for a portion of the differential, the fact that controlling for future growth had only a modest effect on the relationship between firm age and wages suggests that it cannot be the full story.
In addition to establishing a set of empirical facts about wages for the jobs created by start-ups, we believe that our research offers multiple methodological contributions. First, we disentangle the effects of firm age and firm tenure on wages by comparing new hires to all employees. In eliminating the effects of firm-specific human capital accumulation, we reveal that prior research that fails to account for employee tenure likely biases the estimates toward finding a more positive relationship between firm age and wages. Although this bias simply attenuates the negative relationship in our sample, this bias might account for Heyman's (2007) conclusion that older firms pay more.
Second, we demonstrate that firm age and size are neither linearly (nor log linearly) related to wages nor are they independent in their effects. Instead, firm age and firm size jointly affect wages. Failure to accommodate these interactions appears to lead to underestimation of the effects of firm age and firm size. Although our strategy of binning firms into age and size categories challenges common empirical practice, it accords well with the idea that firms fall into conceptual categories (e.g., micro-enterprises, mittlestand or SMEs, high-growth firms or gazelles). Though not a concern in the Danish context, this approach can also account for the fact that laws and regulations often come into play only above specific size thresholds (for a thorough discussion of these thresholds in the United States, see EyalCohen 2013).
Third, we provide additional evidence that human capital characteristics can confound the effects of firm characteristics given that firms of different ages and sizes draw from somewhat different labor pools. One of the difficulties in assessing job quality is that one cannot determine whether one job is better than another without understanding the characteristics of the would-be occupants of those jobs. Being a truck driver, for example, might pay well relative to the alternatives for someone lacking a high school degree. Although the extant research has addressed this issue, the typical approach to adjusting for jobholder characteristics has been to include the observed characteristics of jobholders as covariates in a wage equation (or in regressions on some other measure of job quality). That approach, however, has the limitation of essentially requiring one to assume that these characteristics have additive (and usually linear or log-linear) relationships to productivity and wages.
The increasing availability of longitudinal registry data, however, opens the door for alternative approaches. The Danish data, for example, include more than 20 million person-years of information. Instead of adjusting for observed characteristics through regression, in the current study we use matching to create sets of cases and controls nearly identical on the observed dimensions and allow each group-with its potentially unique combination of characteristics-to have its own intercept. Doing so allows us to adjust for the characteristics of the employees without requiring any assumptions about the functional forms of the relationships between these characteristics and wages, or about the ways in which these attributes may interact in determining wages.
Overall, these methodological issues appear sufficient to account for apparent inconsistencies in the prior literature. But without estimating similar sets of models on data from each of the countries, one cannot say for certain whether they do. Notably, Heyman (2007) found somewhat inconsistent results even using the same method on different cross sections from the same country. The relationships between firm age, firm size, and wages likely also depend to some extent on the context.
Although our results provide some initial insight into the question of whether start-ups create good jobs, they represent more of a first step in a research agenda than a definitive answer. Consider some of the closely related questions that remain open: Although young firms pay their employees a premium in the first year, how do these effects evolve? Do the employees of younger and older firms experience similar wage trajectories or do their wages change at different rates? It would seem that these effects might go either way. On the one hand, rapidly growing firms might promote employees faster and give them larger raises. On the other hand, the managers of young firms with higher probabilities of failure may invest less in firm-specific human capital that would enhance their productivity over time.
Entrepreneurship has been and will continue to be an important driver of economic vitality. As such, understanding better how the jobs created by entrepreneurs affect the earnings and lives of the people who occupy them will inform both policy and practice.
